Surface-modified PLGA nanosphere with chitosan improved pulmonary delivery of calcitonin by mucoadhesion and opening of the intercellular tight junctions.
Surface-modified DL-lactide/glycolide copolymer (PLGA) nanospheres with chitosan (CS) were prepared by the emulsion solvent diffusion method for pulmonary delivery of peptide, i.e., elcatonin. The nanosphere suspension was successfully aerosolized with a nebulizer similar to the drug solution, whereas the microsphere suspensions could not be aerosolized. After pulmonary administration, CS-modified PLGA nanospheres were more slowly eliminated from the lungs than unmodified PLGA nanospheres. CS-modified PLGA nanospheres loaded with elcatonin reduced blood calcium levels to 80% of the initial calcium concentration and prolonged the pharmacological action to 24 h, which was a significantly longer duration of action than that by CS-unmodified nanospheres. These results were attributed to the retention of nanospheres adhered to the bronchial mucus and lung tissue and sustained drug release at the adherence site. In addition, CS and CS on the surface of the nanospheres enhanced the absorption of drug. The rank order of the absorption of the model drugs with CS solution was carboxyfluorescein>FITC-dextran-4 (FD-4; Mw. 4000)>FD-21 (Mw. 21,000)>FD70 (Mw. 70,000), which corresponded to the molecular weights ([Mw.] given in parentheses). The absorption-enhancing effect may have been caused by opening the intercellular tight junctions.